Abstract. The study areas, located in northern and western Poland, comprised 30 villages of the Lubuskie Lakeland region and 18 in central Pomerania. A total number of recorded associations and local communities of similar rank was counted as 243. In the list prevailed natural and seminatural communities. The endangered associations composed about 47.3% of the whole list of communities. Altogether, 8 communities, assessed as directly endangered, occurred in the villages or their vicinity. Comparison of plant communities of both regions revealed that the structure of vegetation shows many affinities, while the differences are more of qualitative than quantitative character. The diversity of vegetation of rural landscapes was slightly higher in the central Pomerania. The rural landscape of Lubuskie Lakeland was more transformed, richer in ruderal communities, whereas in Pomerania more represented were natural and seminatural communities. The rural landscape of both studied areas is still rich and diversified but recently undergoes transformations leading to its impoverishment and unification as a result of either abandonment of land use or its intensification and new forms of human impact.
Introduction
The composition of vegetation of rural areas, which constitute over 52% of the area of Poland (GUS 2016) , has to date been elaborated almost exclusively with regard to synanthropic plant communities, mostly segetal, however, without indication of relations with settlements (e.g., Kornaś 1968a; Siciński 1974; Warcholińska 1987; Anioł-Kwiatkowska 1990; Jackowiak et al. 1990; Wójcik 1998) . The attention paid to the ruderal communities concentrated on towns (e.g. Fijałkowski 1963 Fijałkowski , 1967 Rostański & Gutte 1971; Sowa 1971; Anioł-Kwiatkowska 1974; Zając 1974; Kępczyński 1975; Borysiak et al. 2000) , whereas those occurring in villages were studied much more rarely (Pawlak 1981) . The data on differentiation, frequency, distribution, threat and importance of this type of vegetation in the rural landscape are scattered in publications covering broader issues, especially syntaxonomic monographs (e.g., Faliński 1963 Faliński , 1966 Fijałkowski 1978; Herbich 1982; Pender 1990; Siciński 1994; Brzeg 2009; Szrama & Brzeg 2011) , or totally missing in many regions. The attempts toward comprehensive characteristics of vegetation of rural landscape taking into account also natural and seminatural vegetation were scanty (Balcerkiewicz et al. 1996; Wojterska 2003) .
The documentation concerning synanthropic vegetation of both studied areas is scattered and varies depending on the vegetation type. The segetal communities belong to those which were fairly well documented (Libbert 1932; Passarge 1963; Nowiński 1964 Nowiński , 1965 Borowiec et al. 1974 Borowiec et al. , 1977 Balcerkiewicz & Pawlak 1978 Pawlak 1980 Pawlak , 1981 Herbich 1982; Kutyna 1988; Brzeg 1991; Sobisz 1996 Sobisz , 2006 Sobisz , 2007 Sobisz , 2012 Ratuszniak & Sobisz 1999 , 2000 , 2004 , 2005 . The same applies to some chosen ruderal communities (Libbert 1932; Ćwikliński 1974; Misiewicz 1976; Kępczyńska-Rijken 1977; Kępczyński & Marszałkiewicz 1977; Pawlak 1980 Pawlak , 1981 Herbich 1982; Brzeg & Rosadziński 2006 , 2013 Brzeg et al. 2014a ), but for the majority, the documentation is very (2) poor, especially from rural areas; some syntaxa were not documented at all.
Published phytosociological documentation on other types of communities observed in our study in the rural landscape (e.g.: meadows and pastures, swards, forests, thickets and tall forbs) is also diversified but limited to their classical habitats in more natural or seminatural landscapes and does not pertain to the surroundings of villages.
The overview of aforementioned literature indicates that rural settlements and their surroundings were so far not studied in a comprehensive way. Therefore our investigations concentrated on the total diversity of plant cover in and around villages. For our studies, we have chosen villages of medieval origin, i.e., with equally long history of land use. The results of these investigations in floristic aspect were partly published (Brzeg et al. 2013 (Brzeg et al. , 2014b Jasińska et al. 2015) , whereas the aim of this paper was to present differentiation of all plant communities occurring in and in the direct neighbourhood of human settlements.
The detailed aims of this paper were to: (i) recognize the contemporary vegetation of rural areas, the history of which goes back to medieval times, with regard to the origin, frequency and the degree of threat to plant communities, taking into account the problem of conservation of plant cover diversity and recent important transformations of the rural landscape in NW Poland, (ii) compare two areas: central Pomerania and the Lubuskie Lakeland, in the above context, as well as (iii) indicate the importance of rural landscapes for the maintenance of vegetation diversity through demonstration that they are also the place of occurrence of rare and endangered natural and seminatural plant communities.
Material and methods
The investigations were conducted in the years 2011-2014. The study material was collected in 30 villages of the Lubuskie Lakeland (LL) region and in 18 of central Pomerania (CP) (Fig. 1, Appendix 1 ). Both areas were chosen due to the fact, that their history and structure of settlements were earlier thoroughly studied (Rączkowski 1995 (Rączkowski , 2002 Wojterska et. al. 2007) .
The investigated villages were exclusively of medieval origin with preserved traditional structure of linear, oval or round shape (Burszta 1958; Szulc 1995) . The study comprised villages and their surrounding fields within a buffer zone of 200 m, drawn in GIS program around the historic core area of a built-up part (Fig. 2) .
Materials used in this study were collected within the following spatial-functional complexes (compare Jasińska et al. 2015) : central green (CG), water bodies (P), built-up areas (BA; divided into BA1 -traditional, BA2 -manor, BA3 -blocks of flats), adjoining small fields (F1) and fields of different size beyond the surrounding road (F2), forest fragments (Fr), meadows and pastures (M), cemeteries (Cm), gravel pits (GP), parks (Pk) and railway (R). An example of spatial structure of one of the studied villages was shown in Fig. 2 . Full material comprised complete lists of all communities observed in 361 spatial-functional complexes (224 from the Lubuskie Lakeland and 137 from Pomerania) and was further referred to as total. The single notice corresponds with the occurrence of community in one complex. The number of communities in one spatial complex varied from 1 (extremely poor P -water bodies complex) to 48 (especially rich small fields complex F1 adjoining the built up area), on average -16. The differentiation of vegetation within these complexes will be the subject of separate publication.
For comparison of two regions, the data from 18 villages in Pomerania and from randomly selected 18 out 30 villages investigated in the Lubuskie Lakeland were taken into account (Appendix 1).
A full list of plant communities and their frequency in both compared areas (36 villages) was compiled in Appendix 1, with additional information concerning the syngenesis, as well as assessment of both the degree of threat and rarity in Poland. Syngenesis of syntaxa was assessed according to the concept of Faliński (1969) , in which communities were divided into two main groups: a) autogenic communities -species compositions originating from primaeval nature without any human participation, composed of native species. This group was represented in our list by natural communities, i.e., such that (contrarily to primaeval communities) bear traces of human influence:
• • synanthropic specialised; occurring in strongly transformed habitats or in habitats newly created by man and not present in nature, with significant role of kenophytes -epecophytes in the species composition; represented by: -synanthropic ruderal specialised (SRS); -xenospontaneous; composed of kenophytes -agriophytes, invading natural environments and outcompeting autogenic communities (X). The main groups in the geographic-historical classification of the flora were adopted after Kornaś (1968b) and Tokarska-Guzik et al. (2011) .
The syntaxonomic approach, nomenclature of communities and above mentioned additional data were taken from the work of Ratyńska et al. (2010) . For the calculations and comparisons, conducted in Excel program, only relatively well developed phytocoenoses, i.e. undoubtedly recognizable after their species composition as already described units, were chosen. Fragmentarily developed and strongly impoverished communities (which could be ascribed Explanations: N -natural, stable; NP -natural perdochoric; NA -natural auxochoric; SN -seminatural; SS -synanthropic segetal; SR -synanthropic ruderal; SSR -specialised synanthropic ruderal; X -xenospontaneous only to phytosociological units of higher rank) were omitted.
Results
A total number of recorded associations and communities of analogous rank in the studied villages was 243 (Appendix 1). They belonged to 28 classes, 35 orders and 64 alliances within the phytosociological classification. The majority of them (162) were common for rural areas of both studied regions. In the compared 18 villages from each region, 194 associations or communities were found in central Pomerania, whereas in the Lubuskie Lakeland -180.
In all studied sets, the most numerous was a group of natural auxochoric communities, followed by synanthropic ruderal group (Fig. 3 ). All remaining groups classified according to their syngenesis were less numerous. Worth mentioning was, on one hand, the higher share of natural perdochoric and xenospontaneous communities in Pomerania and, on the other, ruderal communities, especially ruderal specialized -in the Lubuskie Lakeland.
The threatened associations composed about 47% of the whole list of communities (Fig. 4) . The category E (directly endangered) was represented by 8 communities of different origin. Besides natural communities (partly auxochoric): Adoxo-Aceretum pseudoplatani, Asplenietum trichomano-rutae-murariae, Cystopteridetum fragilis, Fragario-Campanuletum cervicariae and Gymnocarpietum robertiani, there were also synanthropic ruderal, such as: Matricario-Anthemidetum cotulae, Poo-Coronopodetum squamati and Urtico urentis-Chenopodietum boni-henrici.
The general share of communities representing above mentioned category of threat is low and slightly higher in the Lubuskie Lakeland. The vulnerable (V) constituted 25% of the total list of communities, with an important role of a group of natural communities (45 syntaxa), and some contribution of seminatural (7), synanthropic segetal (6) and synanthropic ruderal (3). The most numerous in the first group were natural auxochoric (22) The group of vulnerable comprised also synanthropic communities, typical of the rural landscape: segetal and ruderal ones. Relatively frequent in the investigated areas were two weed associations of the sub-Atlantic range: Aphano-Matricarietum (noted in 43 spatial complexes) and Veronico agrestis-Fumarietum officinalis (23). Sclerantho-Arnoseridetum minimae, representing a similar type of geographical distribution, but connected with poorer habitats, occurred rarely (7), whereas Spergulo-Chrysanthemetum segetum, Oxalido-Chenopodietum polyspermi and RanunculoMyosuretum were noted only sporadically. Among ruderal communities, Rumicetum obtusifolii was quite frequent (82 notices), while two others: Onopordetum acanthii (12) and Lactuco-Anthriscetum caucalidis (10) -fairly rare.
The heterogenic group of syntaxa representing the category of not determined threat (I), comprised 45 associations which were either poorly documented or with not fully recognized dynamic tendencies under human impact. In this group prevailed communities of natural origin (28), synanthropic ruderal (10) were less numerous, whereas segetal (4) and seminatural (3) were sparse. Several communities stated in the studied villages were assessed as rare (R) and very rare (RR) in the Polish Lowland (Fig. 5) . Data on some of them were recently published (Brzeg et al. 2014a) . The analysis has shown that the share of rare and extremely rare communities was higher in central Pomerania, whereas common syntaxa prevailed in the Lubuskie Lakeland.
The group of 48 communities found only in the Lubuskie Lakeland included those which were frequent there (e.g., Hordeetum murini noted in 28% of complexes, Galio aparines-Veronicetum sublobatae -21.4%, and Chaerophylletum bulbosi -17.9%), rare (e.g. Falcario-Agropyretum -5.4%, Lactuco-Anthriscetum caucalidis -4.5%, Lycietum halimifolii -4.0%, ErodioSenecionetum vernalis -2.7%, Poo-Oxalidetum corniculatae -2.2%, Panico sanguinalis-Eragrostietum -2.2%, and Asplenietum trichomano-rutae-murariae -1.3%), as well as those which were noted sporadically -in less than 1% of complexes (e.g., Chenopodio glauci-Pucci nellietum distantis, Sisymbrio-Atriplicetum nitentis, Centaureo diffusae-Berteroetum, Leersietum oryzoidis, Poo-Coronopodetum squamati, TunicoPoetum compressae).
Among 33 communities found only in Pomerania, only Stellario-Carpinetum (in 10.3% of complexes) was more frequent. The others were rare, e.g., Lysimachio vulgaris-Filipenduletum (5.5%), Rubo-Epilobietum angustifolii and Stellario-Alnetum glutinosae (2.1% each), very rare: Asplenio-Polypodietum and Salicetum auritae (1.4%), or sporadic -in less than 1% of complexes: Ammophiletum arenariae, Betulo-Quercetum roboris, Calamagrostietum neglectae, Calletum palustris, Caretum carvi, Glycerio-Sparganietum neglecti, HelichrysoJasionetum litoralis and Spergulo-Chrysanthemetum segetum.
The group of syntaxa observed in both studied regions comprised 162 communities, out of which 10 were frequent and occurred in more than 40% of complexes. The most common were communities of trodden or grazed areas: Lolio-Plantaginetum (76%), Poetum annuae (52%), Lolio-Cynosuretum (50%) and Matricario-Polygonetum arenastri (43%); mesic meadows -Arrhenatheretum elatioris (65%); some nitrophilous tall-herb communities: Agropyro-Aegopodietum (64%), Anthriscetum sylvestris (41%) and Elymus repens-Urtica dioica community (41%); nitrophilous black elder thickets Aegopodio-Sambucetum nigrae (53%) and ruderal grassland Convolvulo arvensisAgropyretum repentis (51%).
Discussion
The vegetation of agricultural landscape undergoes significant transformations resulting from changing forms of human impact (Poschlod et al. 2005; Baessler & Klotz 2006) . Among communities, which were assessed as endangered in previous regional studies (e.g. Brzeg & Wojterska 1996 Celiński et al. 1997) or on a country scale (e.g. Piotrowska 1986; Moravec et al. 1995; Rennwald 2000; Ratyńska et al. 2010) , some were frequently noted in the studied rural sites (e.g., The comparison of plant communities of both regions indicates that the structure of their vegetation shows many affinities and the differences are more of qualitative than quantitative character.
Some natural and endangered communities can find refuge in anthropogenic habitats in settlements, especially in the central green area, on old walls, in ponds and ditches, on wastelands and abandoned fields and in gravel pits. Similar phenomena concerning both vegetation and flora have been reported by Bosiacka & Pieńkowski (2004) ; Nowak (2005 Nowak ( , 2006a Nowak ( , 2006b Nowak ( , 2009 ); Nowak & Nowak (2006) ; Nowak et al. (2007) .
In the years 2010-2014, repeated surveys in some villages revealed that some, mainly ruderal communities with diagnostic archaeophytes, distinctly decreased -both in the number of patches and their size (e.g.,
Hyoscyamo-Malvetum neglectae, Leonuro-Ballotetum, Matricario-Anthemidetum cotulae, Onopordetum acanthii, Urtico urentis-Chenopodietum boni-henrici).
There are several reasons for this phenomenon: 1) giving up raising poultry and other farm animals resulting in the decrease of eutrophication and small scale disturbances, 2) new forms of human impact in villages, e.g., frequent and detailed mowing of lawns, laying of pavements, implementation of herbicides against spontaneous vegetation, intensification of car traffic, and 3) decline of traditional rural habitats: roadsides, linear areas along fences and farm buildings, large unpaved courtyards etc.
At the same time, it can be observed an increase in the share of more thermophilous ruderal communities with expansive kenophytes, such as: ErigerontoBryetum, Erigeronto-Lactucetum serriolae, Panico sanguinalis-Eragrostietum, Polygono arenastri-Portulacetum oleracei, Poo-Oxalidetum corniculatae, and communities connected until now mainly with towns: Bryo-Saginetum procumbentis, Hordeetum murini and Polygonetum calcati (Balcerkiewicz 2000; Borysiak et al. 2000; Brzeg 2009; Szrama 2009 Burszta (1958) and Szulc (1995) formulated upon analysis of abiotic conditions.
In spite of the long lasting human impact, rare and endangered plant communities still constitute an important part of the list of stated syntaxa. Similar observations were published from German villages (Steube & Brandes 2004) and from other types of anthropogenically transformed habitats in Pomerania (Bosiacka, Pieńkowski 2004) and Silesia (Nowak 2006a; Nowak et al. 2007 ). The importance of anthropogenic habitats in the preservation of diversity of plant cover is therefore the subject of current interest.
Conclusions
• The rural landscape of both studied areas is still rich and diversified, it hosts many different types of communities, among them natural perdochoric, very rare and endangered, but they constitute only a small percentage of presented lists. • New forms of human impact (e.g., intensive mowing of lawns, implementation of herbicides along 
